Purpose -The purpose of this paper is to describe a quality improvement (QI) intervention in primary health facilities providing childbirth care in rural Southern Tanzania. Design/methodology/approach -A QI collaborative model involving district managers and health facility staff was piloted for 6 months in 4 health facilities in Mtwara Rural district and implemented for 18 months in 23 primary health facilities in Ruangwa district. The model brings together healthcare providers from different health facilities in interactive workshops by: applying QI methods to generate and test change ideas in their own facilities; using local data to monitor improvement and decision making; and health facility supervision visits by project and district mentors. The topics for improving childbirth were deliveries and partographs. Findings -Median monthly deliveries increased in 4 months from 38 (IQR 37-40) to 65 (IQR 53-71) in Mtwara Rural district, and in 17 months in Ruangwa district from 110 (IQR 103-125) to 161 . In Ruangwa health facilities, the women for whom partographs were used to monitor labour progress increased from 10 to 57 per cent in 17 months. Research limitations/implications -The time for QI innovation, testing and implementation phases was limited, and the study only looked at trends. The outcomes were limited to process rather than health outcome measures. Originality/value -Healthcare providers became confident in the QI method through engagement, generating and testing their own change ideas, and observing improvements. The findings suggest that implementing a QI initiative is feasible in rural, low-income settings.
Introduction
Tanzania demographic and health survey (TDHS) reports from the past 20 years show that country is a developing country that suffers from high maternal and neonatal morbidity and mortality (Ministry of Health, Community Development, Gender, Elderly and Children (MoHCDGEC), Ministry of Health (MoH) (Zanzibar), National Bureau of Statistics (NBS), Office of the Chief Government Statistician (OCGS), and ICF, 2016) . The TDHS 2004 -2005 report revealed a countrywide maternal mortality ratio (MMR) estimated at 578 deaths per 100,000 live births and neonatal mortality rate at 32 deaths per 1,000 live births (National Bureau of Statistics (NBS) and ORC Macro, 2005) . The southern Tanzania estimate for neonatal deaths was the highest in the country (47 deaths per 1,000 live births) (National Bureau of Statistics (NBS) and ORC Macro, 2005) . Additionally, a study conducted in five southern Tanzania districts between 2004 and 2007 estimated MMR at 729 per 100,000 live births (Hanson, 2013) . Many deaths are preventable through implementing effective and affordable interventions (Bhutta et al., 2012; Khan et al., 2006) , including birth preparedness, labour monitoring (partograph) and immediate care for every neonate Lassi et al., 2016; Ollerhead and Osrin, 2014) . With more than 95 per cent of pregnant women attending antenatal care (ANC) at least once in the country and almost half delivering in health facilities (National Bureau of Statistics (NBS) and ICF Macro, 2011) , there is a need to use high ANC attendances to offer quality services and help women to best prepare for their delivery, inform them about pregnancy-related complications and skilled delivery care (Magoma et al., 2013; Magoma et al., 2010) . Improving institutional deliveries is a key strategy advocated to reduce maternal and neonatal deaths among the rural poor (Fogliati et al., 2015) . Tanzania has a vast primary health facility network serving most rural populations Saronga et al., 2014) . However, most professional health workers are based in urban areas serving minority populations (National Bureau of Statistics (NBS) and ICF Macro, 2011) . The gap created is compensated by informal task shifting; for example, medical attendants performing nursing duties and nurses performing clinical officer duties (Table I) (Manzi et al., 2012) , which has implications for healthcare service quality (Dawson et al., 2014; Wiedenmayer et al., 2015) .
Evidence shows that poor quality facility-based care is a major contributing factor to elevated maternal and neonatal morbidity and mortality rates (Austin et al., 2014) . To improve healthcare service quality using existing personnel, several quality improvement (QI) approaches and models were introduced in Tanzania (Ministry of Health and Social Welfare, 2011) . Most QI programmes and studies focussed on hospitals (Anatole et al., 2013; Berman et al., 2012; Das et al., 2014; Dumont et al., 2013; Faye et al., 2014; Ishijima et al., 2014) , and it was unclear if their benefits could be reproduced at dispensary and health centre levels. Different QI approaches, such as maternal and perinatal audits, collaborative improvement models, rapid improvement cycles, standard-based management and recognition, have been used in different studies to improve maternal and neonatal health outcomes (Dumont et al., 2013; Kim et al., 2013) . A Malawi study used rapid QI cycles at health facilities to improve maternal, neonatal and perinatal mortality (Colbourn et al., 2013) . A Nicaraguan study also used rapid QI cycles to reduce hospital neonatal sepsis rates (Lopez et al., 2013) . Ifakara Health Institute (IHI) staff and their collaborators, through the Improving New-born Survival in Southern Tanzania (INSIST) project (Borghi et al., 2013) , together with the Ministry of Health and Social Welfare and Mtwara Rural and Ruangwa Council Health Management Teams (CHMT), explored the collaborative QI approach as a driver to improve healthcare processes during antenatal and childbirth care. We describe the developing and implementing a breakthrough series collaborative improvement model, which aimed to increase total health facility deliveries and women in labour for whom a partograph was used.
191
Tanzanian childbirth service quality
Methods

Study aim and objectives
The aim of this paper was to implement a QI intervention in health centres and dispensaries to improve maternal and neonatal health services in rural Southern Tanzania.
Study setting and participants -2009-2011
The intervention was piloted and implemented in dispensaries and health centres located in two southern Tanzania regions (Lindi and Mtwara). In the Mtwara region, the intervention was piloted in Mtwara Rural district (4/34 health facilities) and then (Table I) , mainly clinical officers, nurses and medical attendants (Huicho et al., 2008; Munga and Maestad, 2009 ).
QI approach
The breakthrough series collaborative QI model was used for improvement work (Figure 1 ) (Institute for Healthcare Improvement, 2003), which was chosen because it fosters rapid, data-driven improvements based on existing resources within a short time. This approach encouraged healthcare providers to develop aims, identify improvement that were shared amongst each other and tested through improvement cycles ( plan-do-study-act cycles) (Taylor et al., 2014) . Throughout the process, data were collected and analysed to determine change effects, ensure data quality and build capacity to use data in decision making. The intervention Mtwara rural district The southern Tanzania maternal and neonatal mortality figures were shared with the Mtwara Rural district CHMT, followed by discussions on what should be done to change the situation. The CHMT and project staff agreed to use the QI approach to improve outcomes. The district medical officer and reproductive child health (RCH) coordinator selected four health facilities based on their readiness to take part in QI activities. Additionally, a QI mentor was selected from the district healthcare workers to mentor and coach healthcare providers in health facilities that formed QI teams. At the initial workshop, QI team members, QI mentor, district managers and project staff discussed maternal and neonatal mortality and interventions. Pareto charts (Sokovic et al., 2005) were used to prioritise potential causal issues; for example, most babies were born at home and care seeking behaviour for sick newborns was poor. Furthermore, healthcare providers pointed out that they did not properly counsel and advise women about childbirth and pregnancy danger signs. From this meeting, it was agreed to focus first on interventions that would encourage women to give birth in a health facility.
Ruangwa district
A similar introductory process was used in Ruangwa district with CHMT and healthcare providers, and similar issues were identified. In Ruangwa, all 23 primary health facilities were involved in the intervention, and the QI teams adapted what was done in Mtwara rural district. They added a target to improve childbirth services using partographs to monitor and detect problems during labour because they noticed service gaps and wanted to improve service quality by providing appropriate care, detecting complications and referring complicated cases to the district hospital. The QI teams and the district managers met once during month three and five. In five iterative workshops attended by the QI teams, QI methods and how to apply them were taught by project staff and QI mentor. Maternal and new-born topics were revised, and QI teams shared their experiences, successes and challenges. After each workshop, the QI teams were visited Change topics Mtwara Rural district QI teams chose to increase health facility deliveries by improving ANC counselling. The focus was to improve birth preparedness and knowledge about pregnancy danger signs (Table II) . A pregnancy danger sign is defined as a symptom experienced by a woman that indicates a life-threatening condition in pregnancy that requires immediate action such as seeking help at the clinic or alerting a healthcare worker (Ministry of Health and Social Welfare, 2010). Staff perceived that there was a gap between what they (healthcare providers) should do and what was happening (Mushi et al., 2010) . Additionally, they thought that there was variability between provider performance in counselling pregnant women, which led them to not having enough knowledge about childbirth for them to make appropriate decisions. In Ruangwa district, the QI teams chose to focus on recording four partograph indicators to indicate completion: foetal heart rate (measured half-hourly); cervical dilatation (measured four-hourly); presenting part descent (measured four-hourly); and maternal blood pressure (BP) (measured half-hourly). If all four indicators were observed, then the partograph was considered complete.
Execution
In Mtwara Rural district, IHI organised and led the project throughout, with CHMT, QI mentor and QI team support. The district QI mentor received full QI methods training lasting one day conducted by the QI project coordinator. Using that knowledge, the QI mentor facilitated three one-day QI workshops with the QI project coordinator, which were held between August and December 2009. Follow-up visits by the QI mentor, project coordinator and, sometimes, the District RCH coordinator occurred at least once every six weeks in between the workshops. The teams were encouraged to hold QI meetings at their health facilities to discuss how improvement work was going and how to improve further. However, this was rarely done owing to staff shortages, absenteeism and other competing responsibilities. To address the discontinuity caused by high staff turnover, it was agreed after every workshop that the QI team should give feedback to all staff at the health facility and should inform new staff about the QI activities. The QI intervention was rolled out to all primary healthcare facilities in Ruangwa district in 2010 using a similar approach. Three improvements were implemented:
(1) Mtwara Rural district QI teams aimed to increase median monthly health facility deliveries by 50 per cent within six months. Facility staff secure this improvement by testing and implementing the following changes: counsel every pregnant woman who attends ANC on birth preparedness and pregnancy danger signs, and documenting women receive the intervention; attend village meetings to raise awareness about health facility deliveries and new-born care in the community; conduct meetings with traditional birth attendants to raise facility deliveries and home delivery disadvantage awareness; and to foster friendly cooperation with healthcarers, so that women in labour would be referred to the facility.
(2) Ruangwa district QI teams aimed to double the median monthly health facility deliveries within 17 months. The team adopted the change used in the Mtwara Rural collaborative, but added: health facility staff to invite husbands or mothers to accompany the ANC client to discuss birth preparedness and the plan for childbirth; and community volunteers to conduct home visits to pregnant women and give health education on facility delivery importance.
Partograph QI targets were implemented in Ruangwa district only. The aim was to increase total deliveries with a completed partograph from 10 per cent in February 2010 to 100 per cent by June 2011. Changes included:
(1) conducting refresher training among healthcare providers during workshops and follow-up visits;
(2) translating partographs from English to Swahili to make them understandable and consistent; and (3) using reminders for staff to conduct cheques at regular intervals, such as mobile phone alarms or prompts by relatives accompanying a woman in labour.
Data collection and analysis
Health facility delivery data were collected monthly from the health management information system (HMIS) delivery registers. To verify HMIS data quality, we compared data from three sources: facility delivery register; partograph; and HMIS report. If there were discrepancies, then data from the delivery register were used. Partograph data were collected from partographs stored in the labour ward. Data were analysed using line graphs and Excel's process control application, which helped to identify variation in improvement (Benneyan et al., 2003; Taylor et al., 2014; Timmerman et al., 2010) .
Logistics and resources
In both districts, IHI covered meetings, stationery, refreshment and sitting-allowance costs. The sitting allowance was approximately 20 USD per participant. No other compensation was provided to the QI teams. Workshop participants were the QI teams, QI mentor and one district manager, and often the RCH coordinator. The IHI provided approximately six USD per day for the QI mentor during follow-up visits and transport for follow-up visits, although, occasionally, the district provided the vehicle and IHI provided fuel.
Technical input
The IHI QI project coordinator ( JJ) had a medical background and received QI advice from an experienced external QI advisor (CG). In June 2010, JJ undertook an IHI QI professional development programme.
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Discussion
The study demonstrated marked improvements in partograph use and in facility deliveries within rural settings using QI methods. Both pilot and implementation districts demonstrated improvement in their QI topics. The four pilot facilities in Mtwara Rural district maintained more than a 50 per cent improvement in health facility deliveries for 12 months. In Ruangwa district, facility deliveries increased by slightly less than 50 per cent and partograph use, despite missing the target, increased over five times from 10 to 57 per cent. These results are impressive considering that bringing women to deliver in health facilities requires a multi-sectorial approach involving many players (Gabrysch and Campbell, 2009 ). Using partograph for labour management in low-income 
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Tanzanian childbirth service quality settings is emphasised in a review by (Orhue et al., 2012) . Partographs detect labour complications and prompt healthcare staff to provide appropriate interventions to ensure feto-maternal wellbeing.
Lessons learnt from the implementation process -technical support For both acceptability and sustainability, local leaders needed to spearhead the intervention. However, our direct involvement in driving the improvement work delayed the district managers accepting the intervention. This experience supports the suggestion from Berman et al. (2012) that external assistance when developing QI approaches should focus on facilitation that supports local leadership to prioritise improvement projects and local health carer mentorship. Although we expected that the QI teams would hold monthly meetings autonomously, most were prompted by project staff. Webster et al. (2012) concluded that it is possible to increase access to HIV testing and treatment within a defined geographical area using QI methods to identify and spread successful, locally tested changes.
Healthcare worker competence
Medical attendants formed most of the QI teams despite them not being considered competent to provide childbirth services according to the WHO skilled personnel definition (Spangler, 2012; World Health Organisation, 2004) . They are not officially recognised as professional healthcare providers and hence they are not invited to relevant technical training, such as lifesaving skills, which is essential for childbirth services (Spangler, 2012) . However, they are key care providers in rural facilities. Spangler noted that in rural Tanzania, many doctors, nurses, midwives and clinical officers do not possess competencies that qualify them as skilled owing to inconsistencies in pre-service training and regulation. Some birth attendants, who were not considered accredited professionals, practiced skilled care daily. During our study, medical attendants were actively involved without considering their educational level. This created a positive impact on their performance, but led to delays in understanding some technical issues; for example, most were learning how to complete partographs for the first time ( Jaribu et al., 2016) .
Continuing the intervention
While our results are promising, the extent to which the intervention has been sustained by the district managers is not known. It was made clear to the district managers up-front that the QI initiative would have external support from the project for 18 months, and thereafter they would need to take over implementation.
Policy and practice implications
Although we observed clinical guidelines, such as focussed antenatal care, at all health facilities, their usage was limited. In some facilities, guidelines were unreachable. When we printed a one-page document for birth planning and pregnancy danger signs, healthcare staff complied well in using it with pregnant women. However, its sustainability after the project is unclear. The birth planning and pregnancy danger signs counselling guideline is one among many: we suggest that guidelines could be simplified in an electronic form that will be easily accessed and understandable (Lund et al., 2016) . An improving quality culture in the entire health system is needed to effectively use and profit from the fast growing QI initiatives introduced in the country (Atherton et al., 1999) . Tanzania is practicing service decentralisation at the district level, which provides a good platform for applying QI methods led by CHMTs, rather than by donor partners. One major opportunity is mandating district activities to be planned by themselves making the comprehensive council health plan, which prioritises and approves budgets and interventions to be implemented at the district level.
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Research implications An observational study in ANC clinics is needed to ascertain barriers and facilitators for counselling services. Community involvement is another area to improve childbirth service quality. Partographs, as a tool, to improve labour services in health centres and dispensaries need further studies, taking into consideration different cadres that work at these facilities, especially how their skills and referrals to district hospitals can be improved.
Limitations
Our study is limited by using trends over time, which could be due to changes in factors that are unrelated to the intervention. A comparison group would have improved the study's internal validity. Additionally, HMIS data recording was inconsistent and data were stored poorly making them unreliable. The study's QI innovation time was limited, and testing and implementation phases and the outcomes were limited to processes rather than health outcomes, such as mortality. While it is difficult to explain exactly what QI interventions led to improvement, we believe the improvements were likely attributable to increased staff involvement in identifying and testing their own solutions, associated with increased local data to set targets and monitor progress. This is similar to a South African study that looked at using QI to accelerate highly active antiretroviral treatment coverage (Webster et al., 2012) .
Conclusion
In the fight to lower developing country maternal and neonatal deaths, we have shown that the QI approach can accelerate Tanzania's existing evidence-based interventions in rural health facilities. Bearing in mind that there are many cadres with varying competencies working in such facilities, planning how to teach and support them to use QI tools and to understand technical issues, despite their qualifications, will be beneficial. Systematically involving the hierarchical health system management up-front might facilitate acceptance and sustainability.
